A recent taxonomic review of the Otariidae, based on morphometric techniques applied to skulls, revealed a number of specimens with cranial morphology divergent from typical otariid species. The specimen considered in this paper was a large adult male otariid with cranial morphology most similar to the California sea lion, Zalophus californianus, but differing from it in significantly greater condylobasal length and rostral and palatal structure. Discriminant function analyses were applied to compare the cranial morphology of the anomalous specimen with those of 7 otariid taxa: the Steller sea lion, Eumetopias jubatus; the southern sea lion, Otaria byronia; the California sea lion, Z. californianus californianus; the Galapagos sea lion, Z. c. wollebaeki; and the presumed-extinct Japanese sea lion, Z. c. japonicus. Results suggest that the aberrant skull was that of a hybrid between Z. californianus and O. byronia.
The presence of intergeneric hybrids is well known among the otariids (King 1983; Miller et al. 1996; Scheffer 1958) . The high incidence of hybridization is perhaps not surprising, given that otariids breed in highdensity, polygynous, and occasionally sympatric colonies (Gentry 1998); have significant vagrant tendencies (Rice 1998) ; and, like many marine mammals, possess low genetic variability (Bonnell and Selander 1974; Lento et al. 1997; Lidicker et al. 1981; Testa 1986 ). To date, the greatest number of hybrid otariids have been identified as interspecific crosses within the genus Arctocephalus. For example, the Antarctic fur seal, A. gazella, crosses with the subantarctic fur seal, A. tropicalis, with some regularity (Condy 1978; Goldsworthy et al. 1998; Kerley and Robinson 1987; Shaughnessy and Fletcher 1987) , although viability of the offspring is currently un-* Correspondent: fnsb@uaf.edu known. Lento et al. (1997) found few genetic differences between these 2 species. Samples examined by Lento et al. (1997) were collected from an area where breeding ranges for A. tropicalis and A. gazella were sympatric; these authors suggest that genetic similarities could be the result of extensive hybridization between the 2 species. Brunner (1998a) identified a hybrid between A. gazella and the New Zealand fur seal, A. forsteri, using cranial morphometrics, and Shaughnessy et al. (1998) identified a hybrid between these 2 species on Macquarie Island, Australia, based on allozyme analysis.
Some accounts of interspecific hybrids in other otariids have been published, and intergeneric sexual behavior has been recorded. Copulations have been observed between several genera: the Steller sea lion, Eumetopias jubatus, and the California sea lion, Zalophus californianus californianus; the southern sea lion, Otaria byronia, and the South American fur seal, A. australis; and the New Zealand sea lions, Phocarctos hookeri and A. forsteri (Miller et al. 1996) . This behavior may result in substantial introgression throughout the evolutionary history of the Otariidae and may retard or obscure patterns of speciation and phylogenesis (Berta and Deméré 1986; Stirling and Warneke 1971) . Intergeneric hybridization also strongly negates the validity of subfamilial segregation within the family Otariidae (Brunner 2000) .
A recent cranial morphometric study of the Otariidae revealed a number of specimens with cranial morphology not clearly assignable to any specific species of otariid (Brunner 2000) . Most of the anomalous specimens were phenotypic variations of the genus Arctocephalus and were all identified as males. The specimen considered in this study was not an aberrant form of Arctocephalus. It was a large adult male with cranial morphology similar to that of Zalophus. The morphology of the skull indicates that the specimen may be either an extreme outlier of that genus or a hybrid between Zalophus and another large otariid with which Zalophus is, or was, sympatric. The most probable species that occur within, or near, the range of Zalophus are E. jubatus and O. byronia. The subspecies Z. c. californianus occurs sympatrically with E. jubatus along the California coast, whereas the Galapagos sea lion, Z. c. wollebaeki, inhabits the Galapagos Islands, situated west of the Peruvian coast. The northern Peruvian coast forms part of the upper range of O. byronia. There are also recently published records of Zalophus in Costa Rica (Acevedo-Gutierrez 1994; Cubero-Pardo and Rodriguez 2000) .
This study compares the skull of an anomalous specimen from the collection of the American Museum of Natural History with skulls of species of Zalophus and with both E. jubatus and O. byronia to ascertain its identity within the family Otariidae. No information on collection locality exists for the skull; it is most likely not a zoo specimen, as these are usually accompanied by collection details that include the name of the donating institution. Nevertheless, museum records state that it was collected in 1926, a time when a larger Zalophus, the Japanese sea lion Z. c. japonicus, was thought not to be extinct. For these reasons, specimens of Z. c. japonicus were included in the analyses.
MATERIALS AND METHODS
I measured skull characteristics on the anomalous specimen and on 235 adult male specimens of O. byronia (n ϭ 56), E. jubatus (n ϭ 62), Z. c. californianus (n ϭ 65), Z. c. wollebaeki (n ϭ 31), and Z. c. japonicus (n ϭ 21) from the collections of natural history museums and institutions listed in Appendix I. I then photographed the skulls, showing dorsal, ventral, and lateral perspectives.
I used only adult specimens for this study, and I estimated relative age by applying a sutureaging index (Brunner 2000; Doutt 1942; Sivertsen 1954) . For each skull, I assigned 9 cranial sutures a value of 1-4, according to the degree of closure (1 ϭ suture fully open, 2 ϭ less than half-fused, 3 ϭ more than half-fused, and 4 ϭ completely fused-Brunner 2000). I summed the values to provide an overall suture index, giving a range of 9-36; adult male specimens were those with suture index Ն24 (Brunner 2000). I recorded 41 measurements for each skull using Mitutoyo (Tokyo, Japan) digital calipers (Table 1 ; Fig. 1 ; Appendix II).
I computed univariate statistics with the software SYSTAT 8.0 for Windows (SPSS Inc. 1998) . Multivariate analysis of variance was calculated using MANOVA followed by multigroup discriminant function analysis (Pimentel 1979) , using SYSTAT 8.0.
RESULTS
The anomalous skull is from an adult male otariid with a suture index of 35, which indicates that it was an old adult. It resembles skulls of Zalophus, particularly at the sagittal crest, which rises abruptly at the supraorbital processes and forms a high convex ridge along the dorsal surface of the frontal through to the occipital crest. The (Fig. 4) .
DISCUSSION
Intergeneric copulations within the Otariidae (often with resultant hybrid young) are known from captivity, such as between male A. pusillus pusillus and female Z. c. californianus (Scheffer 1958) and in the wild, such as between E. jubatus and Z. c. californianus (Gorodezky 1995; Miller et al. 1996), Z. c. californianus and C. ursinus, and O. byronia and A. australis (Miller et al. 1996) . Results from my study strongly suggest that the anomalous specimen is a hybrid between O. byronia and Z. californianus, but they neither indicate which subspecies of Z. californianus was the parental phenotype nor whether the individual was reproductively viable.
Pinnipeds consistently exhibit low levels of genetic polymorphism (Lento et al. 1997; Maldonado et al. 1995; Slade 1992) , and the presence of interspecific hybrids be- tween sympatric otariids has been well established. For instance, within the genus Arctocephalus, A. gazella hybridizes successfully with A. tropicalis in several locations (Condy 1978; Kerley and Robinson 1987; Shaughnessy and Fletcher 1987) , despite a degree of ecological and behavioral separation. Brunner (1998a) suggested that hybrids exist between A. gazella and A. forsteri, based on morphometric differences of skulls. Shaughnessy et al. (1998) analyzed proteins of southern fur seals at Macquarie Island using allozyme electrophoresis and found a hybrid between A. forsteri and A. gazella and 19 hybrids or backcrosses between A. gazella and A. tropicalis. A rare intergeneric cross within phocid seals (harp seal, Phoca groenlandica and hooded seal, Cystophora cristata) has also been recorded by Kovacs et al. (1997) .
The anomalous specimen of this study appears to be a hybrid between Z. californianus and O. byronia and seems to illustrate successful intergeneric hybridization in that the animal survived to reach full maturity. Á rnason et al. (1995) describe an association between E. jubatus and Z. californianus, based on cytochrome-b sequence data, which may suggest that Z. californianus hybridizes with other species of otariids. To date, no genetic records have identified a hybrid between Z. californianus and O. byronia, although records exist of a captive-born Z. californianus ϫ O. byronia hybrid (Kirchshofer 1968) .
Otariids exhibit high rates of dispersal (Gales et al. 1992; Taylor 1990 ) and colonize breeding sites rapidly (Dix 1993; Peterson et al. 1968) . Vagrant otariids that travel significant distances may increase opportunities for interspecific sexual behavior and hybridization. For instance, individual vagrants of most species of Arctocephalus appear frequently within the range of other species of otariids (Rice 1998 Macquarie Island (in litt.) . This extreme vagrant capacity in otariids presents opportunities for interspecific hybridization not only where species are typically sympatric, but also at localities where interspecific vagrants appear.
Interspecific sexual behavior was observed in 3 otariid species that breed on San Miguel Island, California (DeLong 1982; Miller et al. 1996) . Male Callorhinus were observed to herd reproductively active female Zalophus, and male Zalophus were seen mounting female Callorhinus (DeLong 1982; Miller et al. 1996) . Both genetic and phenotypic evidence of hybridization between the species has been documented (Miller et al. 1996) . Also, a juvenile male otariid at Cabo Polonio possessed a large head, thick short snout, and fur seallike pelage and was identified as a likely hybrid between Otaria and A. australis (Miller et al. 1996) . It is possible that hybrid offspring exist between O. byronia and Z. californianus, given the vagrant nature of many species of otariids, the geographic proximity of Z. californianus to O. byronia, and the published observations of interspecific sexual behavior of these species with other otariids.
Some otariid young in sympatric colonies (Arnold 1992) are exposed to interspecific social interactions throughout development, at which time they may acquire a social preference for heterospecific young that influences their behavior as adults (DeLong 1982; Gentry 1974) ; this may contribute to increasing the number of hybrid otariid offspring.
The close morphological and genetic relationship between otariids presents the capacity for species of this family to hybridize. The data described here suggest that O. byronia interbreeds successfully with Z. californianus and that resultant offspring can reach maturity, although their viability is unknown. Further information on the identification and viability of recognized hybrid otariids would be beneficial for a better understanding of systematic and evolutionary trends in this family. LITERATURE CITED ACEVEDO-GUTIERREZ, A. 1994 
